Effects of diacylglycerol and inositol trisphosphate on steroidogenesis by ovarian granulosa from pigs.
In addition to increasing cyclic adenosine 3',5'-monophosphate (cAMP) levels, luteinizing hormone (LH) stimulation of granulosa results in phosphoinositide hydrolysis producing inositol trisphosphate (IP3) and diacylglycerol. The roles of these putative second messengers were investigated by measuring production of progesterone and inositol phosphates by granulosa from medium-sized porcine follicles (3-7 mm) after 15 min incubation with or without LH (1 microgram/ml), 5 microM dibutyryl cAMP (dbcAMP), or 5 microM 1-oleoyl,2-acetylglycerol (OAG). Compared to a control rate of 5.4 pmoles/10(7) cells/15 min, LH and dbcAMP stimulated progesterone production to 12.8 and 15.9 pmoles, respectively, and OAG decreased progesterone production to 3.7 pmoles. LH also stimulated inositol phosphate (IP) and bisphosphate (IP2) accumulations by approximately 5-fold and IP3 accumulation by 20-fold. In experiments where granulosa were premeabilized with saponin, LH, dbcAMP, and IP3 stimulated progesterone production from 1.3 pmol in control cells to 5.2, 3.2, and 5.1 pmol, respectively, and OAG decreased progesterone production to 1.0 pmol. LH stimulated accumulation of all inositol phosphates in permeabilized cells, whereas the addition of IP3 only increased IP2 and IP3 accumulations. In granulosa preincubated with 0.9 mM [ethylenebis(oxyethylenenitrilo)] tetraacetic acid, A23187 increased progesterone production from 3.7 to 5.8 pmol. Addition of 1-20 nmoles IP3 to 10(7) granulosa incubated in a Ca2+-free medium increased Ca2+ efflux linearly. These data suggest that IP3 may have a role in regulating steroid production in granulosa by regulating intracellular Ca2+.